Proprotein convertase subtilisin kexin 9 (PCSK9) inhibitors in the treatment of hypercholesterolemia and other pathologies.
The discovery of PCSK9 in 2003 and its identification as the third protagonist responsible for ADH opened many new avenues of research in the cardiovascular field. Liver PCSK9 binds the LDLR and promotes its degradation in the endosomal/lysosomal pathway. A higher activity of PCSK9 leads to lower liver LDLR levels, resulting in a reduction in LDL-uptake from circulation, and thus in hypercholesterolemia and associated atherosclerosis. Although PCSK9 mutations are rare, their associated phenotypes can be devastating. The most powerful PCSK9 gain-of-function mutation, D374Y, is responsible for LDL cholesterol (LDLc) levels of ~10 mmol/L versus ~3 mmol/L in normal subjects.The aim of this manuscript is to review the available literature on the identification and pharmacological applications of potent inhibitors of PCSK9 function and/or activity, and to present the latest data on the ongoing clinical trials, mostly related to the use of monoclonal antibodies (mAb) that interfere with PCSK9 function on the LDLR, resulting in a significant drop in circulating LDLc.The clinical data, so far, are very encouraging with Phase-2 trials from various pharmaceutical companies showing a drop of >60% in LDLc for at least 2 weeks after a single injection of a humanized PCSK9 mAb in the presence or absence of adjunct statin therapy. In view of the absence of overt toxicity associated with this treatment Phase-3 clinical trials have started with >20,000 individuals being tested and anticipated primary outcomes results should be forthcoming by 2016. Other approaches including the use of recombinant adnectins, antisense RNAi or small molecule inhibitors are also undergoing early pre-clinical testing or are already in Phase-1 clinical trials.Very recent data revealed that absence of PCSK9 can be protective against melanoma invasion in mouse liver, and that this is due to lower circulating LDLc. This opens the door to novel applications of PCSK9 inhibitors/silencers in cancer/metastasis.